There is a need for effective smoking cessation interventions that can be disseminated easily in health care and other settings. We previously reported that an extended self-help intervention comprising intensive repeated mailings over 18 months improved abstinence rates through 6 months beyond the end of the intervention when compared to both a reduced version of the self-help materials and a traditional self-help booklet. This report extends the follow-up for an additional 6 months (30-months postbaseline) to examine long-term maintenance of the intervention effect. We hypothesized that the previously observed "dose-response" effect of treatment intensity would be maintained. Participants were randomized to Traditional Self-Help (TSH, n ϭ 638), Standard Repeated Mailings (SRM, n ϭ 614), or Intensive Repeated Mailings (IRM, n ϭ 622). TSH received an existing self-help smoking cessation booklet. SRM received 8 cessation booklets mailed over 12 months. IRM received monthly mailings of 10 booklets and additional material to enhance social support over 18 months. Follow-up assessments occurred every 6 months through 30 months. Data were collected 2010 -2013 and analyzed 2014 -2017. At 1 year posttreatment, there was a linear dose effect with the highest abstinence rates observed in IRM (33%), followed by SRM (29%), and then TSH (23%; p ϭ .002). Paired comparisons indicated that IRM was superior to TSH (p ϭ .002). Results revealed a robust intervention effect for the intensive self-help intervention that was maintained 12 months after treatment completion. This further supports extended self-help as a low-cost intervention for smoking cessation.
Despite the significant health consequences of smoking, there remains a need for effective smoking cessation interventions that can be easily disseminated in medical settings and elsewhere. Low-cost, self-help smoking cessation interventions (e.g., written materials) have the potential for great reach, but most have demonstrated poor efficacy greatly limiting the overall public health impact of this approach (Fiore et al., 2008; Hartmann-Boyce, Lancaster, & Stead, 2014) .
In an attempt to enhance the efficacy of self-help smoking cessation approaches, our research team developed and tested an extended intervention that, compared to traditional self-help interventions, has greater content and number of contacts. Forever Free ® : Stop Smoking for Good was developed by transferring the key elements of in-person smoking cessation counseling into a written format and was based on relapse-prevention booklets shown to be efficacious in maintaining smoking abstinence (Brandon et al., 2004 ). This intensive self-help intervention comprises a series of 10 booklets and nine brief pamphlets delivered over 18 months (Unrod et al., 2014) . The pamphlets reflect personal narratives designed to reinforce the major didactic themes of the booklets and to enhance perceived social support.
We previously reported that this intensive repeated mailing intervention (IRM) produced higher abstinence rates at 6, 12, 18, and 24 months postbaseline compared to both a traditional self-help intervention (TSH) that included a single-booklet delivered at a single time point and a standard repeated mailing (SRM) condition that comprised eight cessation booklets mailed over a period of 12 months (Brandon et al., 2016) . The 24-month assessment occurred 6 months after the IRM intervention ended. The primary finding was a "doseresponse" effect with more content and longer duration associated with greater abstinence (i.e., IRM Ͼ SRM Ͼ TSH) overall and at the 24-month assessment. The extended intervention was also found to be highly cost-effective. For this report, long-term efficacy and sustainability of the intervention outcomes were tested with data collected 30 months postbaseline (12 months post-IRM intervention). Smoking cessation interventions generally exhibit a pattern of high initial cessation rates followed by a decline in treatment effects characterized by a prolonged period of smoking relapse (Fiore et al., 2008; Pierce & Gilpin, 2003) . Self-help intervention trials, however, are unlike traditional, clinic-based cessation interventions with a uniform target quit date. Because there is no target quit date with self-help interventions, the passage of time allows for the accumulation of quit attempts and successes necessitating longer follow-ups to capture quitting and sustained abstinence. It is possible that self-help interventions may simply speed up the quitting process among those who would otherwise quit shortly thereafter, and the lower intensity of self-help interventions might also lead to greater decay of treatment effects. Thus, there is a need to examine whether self-help intervention effects are robust and sustainable over time. Moreover, examining abstinence rates at later assessments provides better approximations of lifelong abstinence (Hughes et al., 2003) .
Although examining long-term smoking cessation outcomes has often been precluded by high attrition, the use of newer statistical techniques for managing missing data (i.e., multiple imputation) has improved our ability to evaluate smoking abstinence rates via longitudinal studies with multiple follow-up assessments. Similar to doseresponse effects with behavioral counseling (Fiore et al., 2008) for smoking cessation and our prior work (Brandon et al., 2016) , we hypothesized that a dose-response effect would be observed in smoking abstinence rates 1 year posttreatment (i.e., IRM Ͼ SRM Ͼ TSH).
Method

Study Design and Participants
We conducted a three-arm randomized controlled trial. Participants were recruited nationally via multiple recruitment strategies (newspapers, radio, public transit, cable TV, public service announcements) publicizing cessation materials for current smokers interested in quitting. Eligible participants expressed a desire to quit smoking (5 or higher on the Contemplation Ladder; "Think I should quit, but not quite ready"), were at least 18 years old, spoke/read English, smoked at least five cigarettes per day over the past year, and were not currently enrolled in a smoking cessation program. Additional details regarding study recruitment and accrual are published elsewhere (Unrod et al., 2014) .
Clinical Trial Materials and Procedures
The TSH intervention was Clearing the Air: Quit Smoking Today, a 37-page National Cancer Institute booklet. The SRM intervention was an 8-booklet smoking cessation series titled "Forever Free ® : Stop Smoking for Good," a variation of an earlier relapse-prevention intervention (Brandon, Collins, Juliano, & Lazev, 2000; Brandon et al., 2004) . The first booklet was mailed following receipt of a baseline questionnaire, and other booklets were mailed 1, 2, 3, 5, 7, 9, and 12 months later. The IRM intervention comprised the eight SRM booklets plus two additional booklets sent at 15 and 18 months, and nine pamphlets mailed in nonbooklet months. Thus, the IRM intervention increased the frequency and duration of the self-help intervention. Information regarding the development and theory-based content of the booklets and pamphlets is published elsewhere (Unrod et al., 2014) .
Assessments
The baseline assessment included demographic and smoking variables and measures of cessation motivation and self-efficacy (Unrod et al., 2014) . Follow-up assessments were mailed 6, 12, 18, 24, and 30 months postbaseline. Participants received $20 for each completed assessment and were provided with a state lottery ticket if they returned the assessment within 1 week. Of the 1,874 enrolled, 1,008 returned the 30-month assessment. The primary outcome was self-reported 7-day point prevalence abstinence (i.e., no tobacco cigarettes in past 7 days).
Statistical Analysis
Primary analyses addressed 7-day point prevalence at 30 months that was not previously reported. Logistic regression was used to test the overall dose-response hypothesis with a linear weighting (IRM Ͼ SRM Ͼ TSH). Logistic regression also was used to evaluate each of the three paired comparisons using the Holm method to control for familywise error (Holm, 1979) . Separate regression models were used to test potential moderators of the dose-response hypothesis.
The percent of surveys not returned increased from 27% at 6 months to 46% at 30 months. Following our previous report (Brandon et al., 2016) , missing data were managed initially using multiple imputation following a Markov Chain Monte Carlo method under the Missing at Random assumption. The multiple imputation model included treatment arm, smoking status, and cessation motivation at all five follow-ups, and 11 baseline measures along with their interaction with intervention arm. Twenty imputed data sets were generated using the procedure of PROC MI in SAS Version 9.3 (Schafer et al., 1997) . Using a small-tomedium effect size (Cohen's d ϭ 0.35), Rubin's post hoc approach (Rubin, 1987) addressed the influence of Missing Not at Random on smoking status (i.e., missing implies smoking). The difference between the multiple imputation for the previous report (Brandon This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
et al., 2016) and this report was inclusion of 30-month data, which provided additional information when imputing smoking status at other assessments (e.g., 24 months). Therefore, a second set of analyses was performed to compare with results presented in Brandon et al. (2016) . Generalized estimating equations were used to assess an overall dose-response across all follow-ups, and logistic regressions were used to assess dose-response and each of the paired comparisons at 24 months.
Results
Participant Characteristics
Complete descriptive statistics for demographic and smoking variables are presented in Table 1 of our previous report (Brandon et al., 2016) . The sample was 66% Female, 62% non-Hispanic Caucasian, 33% married, 57% with an annual household income below $20,000, average age 47.5 (SD ϭ 12.0) and average cigarettes per day at baseline of 20.5 (SD ϭ 11.8). There were no treatment group differences for any of the demographic or smoking-related variables.
Smoking Abstinence Outcomes
Figure 1 presents estimated abstinence rates for each arm. Values are the average percent abstinence across the imputed data sets. Consistent with Brandon et al. (2016) , generalized estimating equations showed an increase in abstinence rates over time (p Ͻ .0001) and an overall linear dose response effect (p Ͻ .0001) with consistently higher abstinent rates for IRM followed by SRM and then TSH. The interaction of time and linear dose response was not significant (p ϭ .64). Abstinence rates at the final assessment for IRM, SRM, and TSH were 33.4%, 28.8%, and 23.3%, respectively. Table 1 presents logistic regression results at 30 months and at 24 months using the current multiple imputation data sets. Both time points continued to show a significant dose-response effect (ps Յ .002). Furthermore, IRM exhibited greater abstinence than TSH at both time points (ps Յ .002). At 24 months, SRM exhibited greater abstinence than TSH (p ϭ .021). This difference was marginally significant at 30 months (p ϭ .052). None of the demographic (sex, age, minority status, marital status, income) or smoking-related variables (nicotine dependence, motivation to quit, and quitting confidence) were found to be moderators in any of the analyses.
Discussion
This study evaluated the long-term efficacy of self-help smoking cessation interventions by analyzing abstinent rates 30 months from the onset of the intervention-12 months after the last intervention contact for the IRM intervention. This exceeds most smoking cessation outcome studies for which 6 months posttreatment is the standard. Results revealed a robust effect for the intensive intervention 1 year following the end of the intervention. Unlike previous traditional self-help that has demonstrated 1-2% differential abstinence (Fiore et al., 2008; Hartmann-Boyce et al., 2014) , the intensive intervention produced substantially greater abstinence rates over traditional self-help (i.e., 10% at 12 months posttreatment).
This study also reevaluated the efficacy of the self-help interventions at 24 months given that the current data sets were based on a multiple imputation model that included the 30-month assessment (which was not available for Brandon et al., 2016) . These data sets are different from those in the previous report and are expected to have better parameter estimates for variables with missing data. Replicating Brandon et al. (2016) , the abstinence rates are very similar, there was a strong dose response effect (IRM Ͼ SRM Ͼ TSH), and there was a robust effect for the intensive intervention. One minor difference is that the SRM-TSH difference was statistically significant in the reanalysis (OR ϭ 1.41, p ϭ .021), whereas it was marginally significant in the previous report (OR ϭ 1.38, p ϭ .051).
These results are in stark contrast with other research indicating that extending cognitive-behavioral treatment does not improve long-term abstinence (Fiore et al., 2008; Hartmann-Boyce et al., 2014) , but are consistent with the observed relationship between the intensity of tobacco cessation counseling and its effectiveness (Fiore et al., 2008) . Importantly, the intensive self-help intervention comes with costs far lower than would be incurred by extending face-to-face treatment (Brandon et al., 2016) . Indeed, we previously reported that the cost per quitter was only $361 for the IRM condition, compared to estimates for other smoking cessation interventions that often exceed $1,000 (Brandon et al., 2016) . Furthermore, this modality can be disseminated widely and has high potential for reach and public health impact (Glasgow, Vogt, & Boles, 1999) . Future studies need to examine routes of implementation within health care systems. Further extending the reach, this intervention can be adapted and utilized for subpopulations of smokers.
Limitations
One possible limitation of our study is the absence of biochemical verification of smoking status. However, given the low misreporting rates observed in prior self-help studies with mailed interventions (Brandon et al., 2012) and reporting standards in the tobacco field (Benowitz et al., 2002) , the necessity for biochemical verification is less clear. Moreover, any effects of social desirability upon self-report would likely dissipate over the course of the 30 months of follow-up. Second, not-surprisingly, our last assessment had the highest attrition rates across conditions. However, multiple This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
imputation enabled us to calculate conservative and robust abstinence rates across the study arms. In addition, the imputed data sets created for the current analysis included previous follow-ups and results were very similar to the prior analysis (Brandon et al., 2016) , further supporting the robustness of these findings. Due to the minimal nature of self-help studies, a third limitation was the inability to collect lengthy measures. Future studies with extended treatment paradigms would benefit from the inclusion of additional variables to determine whether extended treatment is differentially beneficial for specific populations (e.g., smokers with psychiatric comorbidities) and to track more closely potential mediators of treatment effects. Finally, another limitation of our study, related to the generalizability of our findings, is an overrepresentation of smokers with low socioeconomic backgrounds. However, it is noteworthy that smoking prevalence is highest among low-income individuals (Centers for Disease Control and Prevention [CDC], 2015) .
Conclusions
The additional 6 months of follow up reported here confirmed the sustained effect of an 18-month intensive self-help intervention, demonstrating continued efficacy of the intervention 2½ years after smokers enrolled and 1 full year after the end of the intervention-among the longest sustained effects in the tobacco cessation literature. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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